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INTRODUCTION 


You can now convert your COSMAC VIP into a music and sound effects computer. 
With the VIP Supersound printed circuit card and appropriate software you can 
make your VIP play any song from "Oh Susannah" to the "Maple Leaf Rag." You 
can compose or arrange your own music and let your VIP play it for you. If 
you play an instrument you can program your VIP to back you up. 

Tlie VIP Supersound card provides two separate sound channels. This is like 
a two piece combo that can be programmed to suit your taste. Special pro- 
visions have been made to record 3 perfectly synchronized tracks on a four 
track tape recorder. Tliis lets you program up to 6 individual parts. The 
same synchronizing system permits multiple VIP's to play in parallel giving 
you unlimited ability to experiment with real time harmony effects. A third 
optional drum channel can easily be added and is supported by the Pin-8 
(Play It Now) program described here. 

Hie VIP Supersound system does not limit you to one musical scale and each 
channel has well over a four octave range. No frequency (tuning) adjustments 
are required. The only adjustment is for tempo. 

MUSIC SYNTHESIS 


Conventional music is broken up into notes. Each note has a frequency (pitch) 
and duration. Three basic variables contribute to what a note sounds like: 

1. Frequency (pitch) - This variable determines how high or low the 
note is. A piano keyboard consists of groups of 12 notes. Each 
group of 12 notes is called an octave. Each 12 notes in the next 
higher octave is twice the frequency of the equivalent notes in the 
next lower octave. Octave number 4 begins with middle C on the piano. 

2. Frequency Waveshape - This variable determines the quality of the note. 
Different instruments provide frequencies with varying wave shapes. A 
square wave has a different sound than a sine wave of the same frequency 
The harmonic content of complex wave shapes differ markedly. 

3. Volume Envelope - How the frequency varies in volume (amplitude) over 
the duration of a note makes a large difference in how It sounds. 
Percussion instruments (piano, bell, etc.) provide maximum volume 
(amplitude) at the beginning of the note. The volume then decays 
exponentially during the life of the note. 



- 2 - 


The VIP Supersound circuits provide programmed control of frequency and 
volume for two independent channels (A 6c B). No provision for frequency 
waveshape control exists. These circuits plug into the VIP 44-pin external 
interface socket. 

The VIP Supersound system is a low cost approach to dual channel digital 
sound s 3 mthesis. It will not produce the same effects as some very 
expensive analog systems. You will, however, find it much easier to use 
and be amazed by the range of effects achievable with such a simple system. 

CIRCUIT DESCRIPTION 


Ihe Supersound circuits are shown in Figs, 1 and 2, When using them with 
your VIP disconnect the normal VIP sound speaker. Since the Supersound 
circuits may not always provide keyboard tones with the operating system 
and CHIP-8 language, you may want to add a switch to your normal VIP speaker. 
This permits you to switch the normal VIP speaker back in when using the 
operating system or CHIP-8 language. 

Id and IC2 are programmable frequency generators. An 8-bit code latched into 
an internal register determines the division factor for the frequency applied 
at pin 2, The divided frequency appears as a square wave on pin 14. The hex 
codes that must be internally latched for various notes are shown in Figure 3, 
The frequency shown is the desired note frequency. The maximum percentage 
frequency error is indicated to the right of the hex codes (see CDP1863 data 
sheet to calculate hex codes for any frequency). 

IC4 is a crossbar switch. It can be set to provide any one of 4 frequencies 
as input to each divider. Each of these frequencies is double the next lower 
frequency. This permits setting the octave ranges for the notes as shown in 
Figure 3, Note that each sound channel (A/B) can be independently varied over 
a 4 octave range, 

IC3 and the associated resistor network permit independent, programmed volume 
(or amplitude control of each frequency (A/B). A 4-bit code set into IC3 
determines amplitude of the appropriate A/B frequency. Amplitude is varied 
from 0 to full in 16 equal steps. Hex 0*0 amplitude while hex F « full 
amplitude. 

The two amplitude controlled frequencies are combined and fed to the input of 
your audio amplifier. The two frequencies could be optionally fed to separate 
inputs of a stereo amplifier if desired. This would permit specialized stereo 
effects to be programmed. Because of the wide range of frequencies possible, 
wide range amplifiers and speakers work best. For this reason we did not 
bother to provide an unsatisfactory card mounted small speaker. 

In Figure 1 the sound is gated with the COSMAC Q line. Q must always be set 
to have an audible sound output. 
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In Figure 2, IC7 decodes various memory addresses to select appropriate 
sound circuits. All sound circuits are treated as memory locations. 
Frequency, octave, and volume for each channel are programmed by writing 
to specific memory locations as follows: 


WRITE 

XX 

TO 

M 

(8001) - 

SETS A FREQUENCY 


XX 

WRITE 

XX 

TO 

M 

(8002) - 

SETS B FREQUENCY 

SB 

XX 

WRITE 

ox 

TO 

M 

(8010) - 

SETS A AMPLITUDE 

SC 

X 

WRITE 

ox 

TO 

M 

(8020) - 

SETS B AMPLITUDE 

3t 

X 

The octave 

crossbar 

switch 

(IC4) is programmed 

as follows: 

WRITE 

00 

TO 

M 

(8003) - 

RESET A OCTAVE 

m 

2 

SWITCH 

M 

01 


II 


II 


3 

II 

It 

02 


II 


II 


4 

II 

II 

03 


It 


It 


5 

II 

WRITE 

04 

TO 

M 

(8003) - 

RESET B OCTAVE 

m 

2 

SWITCH 

II 

05 


II 


It 


3 

II 

11 

06 


II 


If 


4 

II 

II 

07 


II 


It 


5 

It 

WRITE 

10 

TO 

M 

(8003) - 

SET A OCTAVE « 

2 

SWITCH 

11 

11 


It 


ft 

3 


It 

II 

12 


It 


If 

4 


It 

It 

13 


II 


If 

5 


It 

WRITE 

14 

TO 

M 

(8003) - 

SET B OCTAVE « 

2 

SWITCH 

II 

15 


It 


If 

3 


II 

II 

16 


It 

t 

II 

4 


ft 

II 

17 


II 


II 

5 


II 


For proper circuit operation the hex sequence 00-01-02-03-04-05-06-07-08-09- 
OA-OB-OC-OC-OE-OF must be written to M(0003) at the beginning of each program 
to clear the crossbar switch. Two "A" switches or two "B" switches should 
never be left set at the same time. 

IC9 and IClO provide a gated variable oscillator that provides COSMAC interrupt 
signals at a rate determined by the tempo control. This rate should lie in 
the range of 50 to 250 cycles /second. Rates in excess of 250/second can cause 
programs to malfunction. 

After appropriate COSMAC registers have been set by a program, interrupts 
are initiated by writing 01 to M(8030). Interrupts are turned off by writing 
00 to M(8030). When programs are synchronized to the Interrupt routine the 
manual tempo adjustment can be used. 

Note that breaking the X-Y link in Figure 2 permits one VIP to drive other VIP 
Interrupts for synchronous sound generation. 
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PIN-8 PROGRAM (FOR 2K BYTE RAM SYSTEM) 

The pin-8 program listing and flow chart are provided in Appendix !• 

Pin-8 lets you program music by setting up tables of musical notes in 
memory (using the VIP operating system). These tables can be saved on 
cassette tapes for later use. Pin-8 lets you program 3 channels of sound. 

Separate note tables are provided for A & B sound channels. Tables for 

the optional drum channel are also provided. See Figure 4 to add this 
I/O port drum option hardware. Pin-8 is a machine language program 
designed for high-speed, real time control of the 3 sound channels. 

Figure 5 illustrates how the pin-8 tables are constructed to play a tune, 

A lot of music is available in single line form as shown at A (top left). 

The circled numbers (C, D7) represent background chords while the notes 
represent the melody line. The chords can be expanded into runs of 
individual harmonizing notes as shown at B. Add a rhythm pattern as 
shown at D for the drum option. 

To program channel A, use the note tables shown in Figure 6. Assign the, 
proper 2-hex digit note code to each note as shown. Now construct the 
A-note table for the two measures shown by listing the note codes within 
each measure. Label the measure entry points in this table (AMI, etc.). 

If two measures are identical the measure only has to be entered and 
labeled once in the note table. (See sample drum table for example of 
repeated measure.) The A-note table starts at M(0401) and ends at M(04FF), 
You can program up to 255 notes broken into measures in this table. 

Now construct the A-measure table by listing the low order bytes of the 
addresses of measure starting points from the A-note table. End the 
A-measure table with a 00 code. When you run the pin-8 program, it will 
go to the A-measure table to find the sequence of note codes for the first 
measure of the tune. It will then play this sequence of notes obtained 
from the A-note table. Upon completion of the last note in the measure, 
the program will obtain the address of the next note sequence from the 
measure table. When a 00 code is found in the A-measure table, the program 
branches to a special subroutine that uses the break table. 

The break table consists of groups of 7 control bytes. These control codes 
set the A 6c B octave ranges and specify how the notes will sound. See 
Figure 7 for a description of these codes. The 7th byte in each break table 
group specifies whether to stop or continue playing the tune. 

The break table begins at M(0270) and ends at M(02AE), The first 7 bytes 
(at 0270-0276) are used prior to beginning to play the tune. In Figure 5, 
the A channel is set to octave 4 (code 12) and a normal (steady) pitch with 
an amplitude envelope shown as CF in Fig, 7 is specified for each subsequent 
A channel note. The B channel is set to octave 2 (14 code) and a normal 
(steady) pitch with an amplitude envelope shown as BF (chime) in Figure 7 
is specified for each subsequent B note. The 00 code in the aampLe break 
table causes the two measures of Figure 5 to be repeated indefinitely* 
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Breaks can be inserted between any two measures of a tune without affecting 
playing time. Ihls provides you with the ability to change the way the 
A & B channel notes sound at various points in the tune. 

Figure 5 shows how the B channel notes are programmed in a similar manner 
using the B-note table and B-measure table. Figure 8 summarizes the 
location of all tables in memory. 

The optional drum channel (D) is programmed as shown in Figure 5 using the 
drum note codes of Figure 9. 

The notes in each measure must always total a whole note (4 quarter notes) 
for 4/4 time tunes. The notes in each measure must always total a 3/4 note 
(3, quarter note^ for 3/4 time tunes. This is important for proper note 
sequencing. You must also set the measure time byte at M(0259) as shown 
below the note code table (Figure 6) for proper operation. 

CONCLUSION 


There are many excellent beginner music books. You will find these helpful 
in understanding musical notation, chord structure, etc. The VIP Supersound 
system provides unlimited opportunities for experimenting with rhythm patterns, 
two part harmony, etc. With multiple VIPs or a four channel recorder more 
complex musical arrangements can be explored. 

The note amplitude envelopes can be changed to suit your needs. These 
envelope tables are located in memory as follows: 


BO 


DO 

EO 

FO 

02BF 

X 

02CF 

• 

02DF 

• 

02EF 

02FF 

• 

♦ 

02B0 

02C0 

02D0 

02E0 

02F0 


The 16 bytes in the specified table are used to set the channel amplitude 
(volume) sequentially. The amplitude is changed sixteen times per note. 

The bytes are sequenced from highest to lowest address. A 00 byte sets 
amplitude to 0 (inaudible) while an OF byte sets maximum amplitude (loudest). 

The note table for the note sequence shown in Figures 3 and 6 is located 
at M(OIEI) to M(OIFB). Non-conventional scales can be created by changing 
this frequency table. 

By all means try the sample music programs provided in Appendix II. You'll 
be amazed at what can be done with the equivalent of two fingers at a keyboard. 

For readers who want to try computer music generation, use CHIP-8 to write 
a program that generates the A & B note and measure tables. Then load the 
pin-8 program to play your computer composed tune. 

If you would like to experiment with weird sounds try the program in Appendix III. 
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